Remodeling of the human retina in choroideremia: rab escort protein 1 (REP-1) mutations.
To characterize in detail the disease expression in choroideremia (CHM), a blinding X-linked disease of the retina caused by loss-of-function mutations in Rab Escort Protein 1 (REP-1). CHM is readily diagnosed in the clinic and by molecular testing but has lacked an animal model to test hypotheses and therapeutics. The recent report of a mouse model for CHM prompts the need for reassessment of the human disease in anticipation of treatment initiatives. CHM hemizygotes with REP-1 mutations, spanning an age range of 7 decades, were studied with in vivo microscopy by optical coherence tomography. The disease expression was complex. Earliest stages involved a thickening of the retina that was otherwise normally laminated. Loss of photoreceptors, either independent or associated with retinal pigment epithelium (RPE) depigmentation, was followed by disorganization and further thickening of the retina with interlaminar bridges. The dysmorphic retina then slowly thinned over decades. Laminopathy occurred first in more peripheral rod-rich regions and later in the cone-rich fovea. The CHM disease sequence involves detectable retinal thickening, which may be due to Müller cell activation and hypertrophy from photoreceptor stress. Photoreceptor degeneration, RPE depigmentation, and retinal remodeling follow. The results represent in vivo evidence in humans for retinal remodeling and provide a marker for the earliest stage of this response to genetic retinal disease. For CHM and other candidate human retinopathies considered for therapy, there is now a framework for making informed decisions about timing, retinal location, and potential value of treatment.